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THE RETRIEVAL OF INFORMATION AT THE TECHNION (ISRAEL) 




The importance of in format ion retrieval in any developing country, in both the 
industrial and academie spheres, lies in the following: 
1. It is the bridge between what one already knows and what one would 
like to know 
2. It is the key to catching up, as quickly and efficiently as possible 
3. It is not true that "experience is the best teacher" since research 
and development is of ten based on the experience of others, and the 
key to this experience is, naturally, the published literature. 
Information retrieval in a country like Israel takes on an even more vital aspect 
because of: 
1. The lack of natural resources 
a) Sometimes we have to substitute ideas for things 
b) We cannot afford waste, even less than others 
2. Our isolation 
Political, economie (we hope transient) and geographic (permanent) 
isolation makes information for us imperative and even critical, 
whereas for other countries it might be qualified as only useful or 
valuable. 
3. Labour shortage 
We must develop technology-intensive,rather than labour-intensive, 
industries as Israel's chronic labour shortage is aggravated by 
absenteeism, due to military reserve duty. 
B. What is Information Retrieval? 
1. It is as simple as consulting the appropriate manual at the right time. 
Example: "The Case of the Muddled Meter", or "How to Avoid Highway 
Robbery." 
2. It is as mundane as consulting a telephone book. 
Example: How a telephone directory was added to our collection of 
information sourees in the literature search on: "The Behaviour 
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of the Labour Section during Ernergency Periods." 
3. It is axiomatic, as learning what others are doing in one's own 
field is essential to avoid undue duplication. 
Example: While duplication is desirable in biological research, it 
is unwarranted in physics experiments. Exact scientists must keep 
up with the literature: "The Case of the $100,000 oversight" 
(1/4 million Swiss Francs). 
C. A Description of our Service 
1. Staff. This is presently composed of three academie pers ons with 
degrees in either science or engineering, and experience in literature 
searching. One of our staff is presently studying towards a Master's 
degree in Operations Research and holds a B.Sc. in Industrial 
Engineering. The other two hold degrees in science with many years' 
experience in information retrieval. 
2. Fiscal. We charge a fee for our services which is approximately 
equal to the salary of the academie personnel who work on a given 
question for the period of time required to fulfill the request. 
All financial activities (billing, fee collection and payments) are 
taken care of by the Technion Research and Development Foundation 
Ltd. (This is a non-profit organisation comprising many Technical 
Research and Development units, consultation and testing services. 
Surplus earnings are allocated towards furthering pure, applied 
and industrial research at the Technion, by members of the Technion 
staff. ) 
3. Operation. Ours is an entirely manual service utilising all the 
tools available in a technological university library plus contacts 
and communications with information sourees throughout the world. 
D. A Description of the Customers 
1. Industry 
Requests come from "middle industry" only. 
a) Large industries (e.g. Haifa Refineries, Dead Sea Works, 
Israel Aircraft) can afford to employ personnel especially 
for the purpose of literature searching and information 
retrieval. 
The advantages of such in-house literature searches are 
obviously: 
- no concern over leakage of confidential information 
- those working on a project know best what they need to know. 
b) Small industries feel they cannot afford the additional cash outlay. 
Information needs in this group are of ten met by purchasing a piece 
of equipment and obtaining the necessary information with it "for 
free". Such an ad hoc approach may lead to results which are: 
- unsatisfactory, when equipment does not perform as promised 
- catastrophic, when the techniques used become outdated as a 
result of new materials or methods which render all existing 
technology obsolete. 
Our future direction should be expansion into this small industry group, 
particularly science based industry. 
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2. Academic 
Communication is made with researchers at the Technion through notices 
distributed in their mail boxes, as well as personal contacts. 
Normally, graduate and advanced undergraduate students do their own 
literature searching. We do receive requests from members of the 
faculty under the following unusual conditions: 
a) The faculty member is working "solo" on a research project 
and no student is available to do the literature search 
for him (i.e. the subject is not a thesis topic). 
b) The scope of the project is so enormous that the graduate 
student could not possibly cope with the entire literature 
search unaided. 
c) Some additional funds become available from an outside agency, 
and the thesis director decides that an efficient use of some 
of these funds would be to buy all or part of the literature 
search required, thus freeing the graduate student for pure 
research work. 
d) An interdepartmental team of professors is appointed to work 
on a major project, very likely of national importance, and 
no single faculty is anxious to assume responsiblity for the 
literature searching groundwork necessary. When we have 
supplied them with the pertinent basic information, they can 
then divide subsequent work into the appropriate departments 
and faculties more efficiently. 
E. Case Histories 
The purpose here is not so much to relate stories of requests received and how 
we answered them, but to detail the situations under which members of industry 
and faculty came to us for information, and only a general description of how 
we helped to solve their problems . 
The following are six situations which led to requests from industry and 
faculty: 
1. The customer is entering into what for his company is a new field, 
and is unsure that he has all the data necessary. Examples: 
a) A manufacturer of detergent products wished to enter the 
field of hand creams. He needed documentary evidence that 
glycerine in certain concentrations could not have harmful 
effects on human skin and, less importantly, data on its 
beneficial effects. We searched back thirty years into the 
literature dealing with dermatology, pharmacology and toxi-
cology in order to show that not one single case of harmful 
effects of glycerine in these concentrations has ever been 
reported. The product is on the market today in Israel and 
doing very well. 
b) A chemical company was interested in entering the field of 
enzyme manufacture. They wanted us to search for uses and 
quantities in order to obtain some idea of potential markets. ' 
We found that their a priori ideas were completely in error. 
Their prejudice against enzymes for detergents was unfounded, 
and this was one of the best commercial uses of enzymes. 
Further, their estimate of the technical difficulties in 
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manufacturing enzymes was totally wrong. Because of the 
nature of enzyme-producing organisms, one misplaced spore 
can ruin a batch worth many thousands of dollars. The 
problems involved are so delicate th at only a few companies 
in the world have managed to surmount them. It was because 
of this difficulty that our customer decided not to enter this 
field. 
2. Management needs assistance in making important decisions, for instance, 
whether or not to expand a given plant, or symmetrically to reduce the 
output of another plant according to the forecast of market demands. 
This is not an easy question as market intelligence, in particular 
forecasting, is always a tricky business. A nice example of this was a 
manufacturer who made both plastic and glass containers. He wished to 
know what the demands would be for the one or the other type container. 
In particular, will plastic replace glass containers, partially or 
entirely, or are there areas where glass is still superior to plastic 
containers and therefore the market is assured. A thorough search of 
abstracts and journals in the fields of glass and plastics provided the 
answer. We were surprised to learn that even in uses which required 
sterilisation like baby botties, and pressurised containers like beer, 
plastic was useful, effective and highly in demand. This is not good 
news for a country like ours where the raw materials for plastic have 
serious limitations, whereas the raw materials for glass are found 
locally and in nearly unlimited quantities. 
3. Occasionally we are asked to provide a specific piece of information, 
as opposed to both broad and deep surveys. An interesting example of 
this came in a request from a factory which found the battery-operated 
fork-lifts used in their warehouse very expensive to run. It was also 
time-consuming, as the battery required recharging af ter only four 
hours of operation, and this introduced a needless waste of work time. 
They wanted to run a diesel-operated fork-lift indoors, and consequently 
needed to know if an exhaust gas converter (of the CO to CO2 ) existed 
such that it was safe to use the internal combustion engine indoors. 
(All that would be required would be some extra ventilation fans to 
expel the "c02') We found a description of what they were looking for 
through the ASTI, complete with name and address of the company which 
manufactured the device. 
4. Sometimes we are called upon to be the devil's advocate. Since we do 
not take sides on any issue, but only provide information, several 
years ago we found ourselves helping a manufacturer achieve a licence 
to pollute. A company which manufactures chlorine gas was being sued 
by the surrounding kibbutzim (collective settlementsl because of the 
venting of this gas into the atmosphere. It was destroying crops and 
other vegetation, and it was claimed to be the cause of a generally 
sick feeling in both people and animais. The company wanted information 
on emission standards for chlorine (permissible levels of concentration 
of the gas in the atmosphere) throughout the world. We were able to 
collect both official and recommended standards for many countries in 
East and West Europe, North America and Asia. Unfortunately, at the 
time of writing, the kibbutzim have not succeeded in their legal fight, 
and the case has been sub judice for over three years and probably 
will still be in the courts for another two. Unfortunately, our supply 
of information very likely had something to do with this, as the plain-
tiff has not been able to prove that this company has in fact exceeded 
- 80 -
legal standards (more because of lack of accurate measurements than 
anything else). However, this is the nature of an information 
retrieval service in a democratie country. Our service is open to 
all regardless of preferences, prejudices and vested interests. 
5. An interesting case history in the academie sphere involves a 
request from a professor in the faculty of Electric Engineering. He 
asked us to find in the literature a table of values, or an algorithm 
to compute the two-dimensional probability integral 
where the reg ion of integration S is a wedge in the x-y plane. 
~ 
x 
There are a multitude of tables for the one-dimensional probability 
integral (aften cal led the normal or Gaussian distribution curve) 
but two or higher dimensional values were hard to find. The only 
reference he had was to an artiele in Biometrika written in 1943. 
When a thorough search by us of Math Rev provided only sparse results, 
the Science Citation Index was consulted in order to find out who had 
quoted this artiele since. This approach proved most fruitful, and 
the information he wanted was obtained. When it was explained to 
the professor that the desired information was retrieved by consulting 
an index of all those who had cited the author since the artiele was 
published, he exclaimed: "How did you think of doing that?" I 
explained that this was what I get paid for. 
6. Sometimes one's failures are far more instructional than one's 
successes. The following are two different examples of lessans learned 
from a negative action or result. The first is: the search they didn't 
order; the second is: the information we didn't find. 
a) About four years ago, a technician from the Haifa Refineries 
cal led and asked us to find material on the technology of 
deliberately freezing water in a pipe in order to farm a plug 
of ice, such that repairs may be made on the down-flow side of 
the plug. (Forty years ago when the pipes were installed, no-one 
thought to insert a shut-off valve.) With the help of the 
Applied Science and Technology Index and the British Technology 
Index, same excellent artieles on the subject were immediately 
found. Since we charge only for our time, we informed the 
requestor by phone that this search would be only our minimum 
- 81 -
charge of 100 Israeli Pounds (a little over 40 Swiss Francs). 
"A hundred pounds?" came the reply, "Well, I' 11 have to check 
with my superior." In short, the search was not ordered, with 
apologies for bothering us. Three years later, when my 
husband was on the Golan Heights in the months following the 
Yom Kippur War, he happened to be talking to one of the men in 
his unit. The conversation got round to jobs, and the other 
man told my husband of his work at the Haifa Refineries. Ours 
is a small country, and this was the very same technician who 
approached us on the pipe-freezing problem. The upshot was 
that three years later, the engineers at the refinery were 
still working on the problem, apparently without success, and 
have doubtlessly wasted many thousands of pounds in work time, 
and very likely equipment. We are convinced that they never 
found the articles we retrieved, and probably never visited our 
library. 
b. Several years ago a faculty member asked us to find information 
on turbo-machine inlet ducts relating to the energy losses for 
various geometries. We were instructed not to go back more than 
five years. We usually use a factor of two with our customers, 
even faculty members, and searched retrospectively ten years. 
J 
However, we found nothing th at answered his specific question 
within this period, regretfully informed him of the negative 
result, and as a courtesy did not charge him for the search. 
He published a paper on his research, and then received a note 
from a foreign col league that he should have been aware of a 
very important work in this field published in the 'thirties. 
This is of course regrettable but almost unavoidable. We can 
afford a factor of two, but we can't afford a factor of ten. 
However, we like to cite this example to other customers when 
they give us the time period to be searched. 
F. Subject Areas 
The following is a general description of the are as in which we are asked mostly 
to supply information: 
1. Environmental Controlled Agriculture 
This subject has aroused much interest recently in our country, in 
particular as a potential kibbutz industry. It is essentially a 
marriage of energy and environment in the agricultural sphere, i.e. 
the use of all output waste material - solid, liquid and gaseous -
as input into the total system either as fuel/energy or fertiliser/ 
food. 
2. Energy and Fuels 
We are asked for information on every conceivable aspect of this 
subject: conventional and non-conventional, fossil and non-fossii, 
natural and synthetic. Probably the most intense interest in our 
country at present is focused on the area of solar energy, but there 
is also much investigation into other sources of energy. The trend 
has been to try to find replacements for petroleum according to ,i ts 




There is much interest in electric vehicles (instead of internal 
combusion engines) where battery re charging is assisted by solar 
energy. (For example, a parking lot in which the roof is a 
solar collector.) One idea envisages the batteries not belonging 
to the car owner, but being rented instead. When the battery 
runs down, a new one may be instalied within minutes, rather than 
waiting for recharging. 
b. Space heating and air-conditioning 
Solar energy has already proved itself in Israel in the area of 
domestic water heating, and intense efforts are being made in the 
direction of exploiting solar energy for space heating and air-
conditioning for domestic, industrial and hospital and public 
buildings. 
c. Feedstock for chemical industries 
There has been some effort to find hydrocarbon substitutes for 
petroleum as the raw material in the manufacture of chemicals 
and materials (everything from plastics and synthetic textiles 
to pharmaceuticals and detergents) 0 Interest has been focused 
on non-liquid fossil sources such as peat, coke, coal, oil-shale 
and oil-sands, and non-fossil sources such as cellulose from, 
for instance, agricultural wastes and tree plantations especially 
for this purpose. This has been an exceedingly interesting area 
of investigation. 
d. Power stations 
This is a most critical, but as yet unclear, area in future 
energy supply planning. Without appropriate power sources a 
developing country cannot aspire to ever become a developed 
country. However, serious disagreements about directions are 
still going on. Basically, there are two schools of thought. 
One says: "Forward to Nuclear", and the other says: "Backward 
to Coal". The environmentalists have said all there is to be 
said on the effects of nuclear power plants on the environment. 
In our country we have to add an additional element of security. 
The current global estimates of coal resources are most optimistic -
of the order of three to four hundred years' supply. 
3. Waste Management 
The subject of waste conversion (re-use, recycling) and disposal undoubt-
edly comprises the bulk of the material we have retrieved within the 
past two years. This is understandable since it is an answer to problems 
of both material and energy shortages as weil as to the environmental 
problems we are all familiar with. There is a prodigious amount of 
literature on these subjects obtained mainly by scanning current journalso 
4. Materials . 
There is broad interest in the entirerange of materiais, from the old 
and established to the new and glamorous. We are asked to retrieve 
information on all aspects: uses, processes and products. These are 
divided mainly into: 
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a. Metals - ferrous and non-ferrous 
b. Non-metals - plastics, composites, glass, ceramics 
G. Summary 
We try with the tools at our disposal, i.e o the facilities of a technological 
university library, to answer some of the information needs of a growing, 
developing, but (temporarily) isolated country. Our problems are similar to 
those of library services in many countries which suffer from money andjor 
manpower shortages - one usually being a trade-off for the other. Further, 
similar to other countries we have not suffered from an interruption in the 
free-flow of information for political or politico-economic reasons o Our 
country has experienced boycotts and embargoes on many things, but not 
information as long as it is unclassified. However, we look forward to a future 
of greater international co-operation on research projects generally, and 
especially those which are specific to our area, particularly with our 
neighbours. 
H. Conclusion 
Let me conclude with a word about mechanisation. We are of ten asked if we are a 
mechanised or a manual information retrieval service. When we reply that we are 
the latter, the reaction is that therefore we must be something lessthan a 
mechanised service. We feel that in fact we are something more. We avail 
ourselves of existing computerised services when it is economic andjor efficient 
to do so. However, the sifting, screening, and relevancy decision-making is 
done by humans o When we receive a request which we feel can best be done by 
computer, we refer the customer to the National Centre for Scientific and Tech-
nological Information in Tel-Aviv. However, for retrospective andjor in-depth 
searches in the wide range of subjects for which we have received requests, there 
is no mechanised service in 1srael which can compete with our manual one. (I 
hope to exploit the opportunity presented by this conference to learn of the 
existence of such services in other countries.) Even on scanning requests we 
feel we can compete favourably with the computer when the information needs are 
very specific. Our most important customer is the largest conglomerate in 
1srael which prefers our service although they are located much nearer to the 
computerised service in Tel-Aviv. The reason is simply improved signal-to-noise 
ratio. We review ca. 100 of the journals which are most important for the 
industries in their company, and they get many more hits this way than through 
a data base of thousands of journals which have little relevancy to their needs. 
Further, one must do some serious thinking about the cost-effectiveness of a 
computerised information retrieval system at a technological university library 
which already possesses a reasonably respectable collection, and has a chronic 
shortage of funds. For us it would be an investment of millions to obtain, in 
a large measure, information we already have. Unquestionably it would be time 
saving and very likely more accurate, but can the cost be justified? The 
largest and most effective system we know of is the U.S. NASA computerised 
service which is also an interactive system. The customer may sit at a terminal 
and query the system through the medium of displays. But even here, this would 
only answer our needs in one field, namely aerospace. What about plastics, 
electronics, machinery, metals, energy, environment and many other requests in 
softer sciences which we have received, such as education, management, business, 
psychology and sociology as applied to industrial and academic research? We 
feel that at this point in time, as we enter the final quarter of the 20th 
Century, there is as yet no universal substitute for a good technological university 
library. 
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Four years of work with the Technical InformationService of the Technion's 
library has ledme to the conclusion that our future lies in an appropriate 
marriage of the manual and mechanised approaches to information retrieval. 
But as mentioned above, much thought must be given to the areas in which to 
mechanise, so that the maximum good for the maximum number at minimum cost is 
accomplished. The particular areas which we might mechanise would have to be, 
first of all, in subjects not already covered by existing computerised systems 
in Israel. Secondly, mechanisation should include retrospective search 
capabilities. Thirdly, any computerised service must take into account the 
constraints of the University system within which the service operates, while 
attempting to fulfil the needs of the customer specifically,and the country 
generally. 
DISCUSSION 
P. PINXTER: You have told us about the in-depth literature searching that is 
provided by your library. There seems to be a fundament al question as to whether 
such work should be an essential part of the service given by a Technological 
University's library. It is probable that in the Netherlands no such service 
would be offered. 
N. CHAZAN: In Israel we do this work at the Technion's library because it is the 
best place to do it. We possess the largest repository of technological 
literature in the country, and in my opinion this is the optimal way to execute a 
literature search. Anyoneanywhere in the country who wishes to do an in-depth 
literature search, or an extensive one (either retrospectively in time, or 
broadly in subject matter) must come to the Technion to do it properly. 
T. J. TANZER: Can you tell us whether you carry out an 'in depth' interview with 
prospective clients before embarking on searches? 
N. CHAZAN: Yes, we arrange a meeting at which a detailed specification is drawn 
up, and also report progress while the work is being carried out. All our staff 
are scientists or engineers. 
v. AMMUNDSEN: The case studies you describe are certainly impressive. Your staff 
however cannot be qualified in all subject specialities so this must surely raise 
problems. Have there been any legal problems arising from the information you 
have provided? 
N. CHAZAN: We are not a consulting service. We do not advise or recommend. We 
simply present information to the customer which we claim is relevant to his 
question. As one of the previous speakers mentioned, there is a difference 
between knowledge and information. We provide information. If the customer wants 
knowledge he must go to a consultant, not to us. Occasionally a consultant will 
come to us for a literature search, but then the advice and recommendations he 
gives are his responsibility, not ours. Therefore we have not had, nor do we 
anticipate having, any legal problems. 
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